The excitation by neurotensin of nucleus tractus solitarius neurons induces apneustic breathing.
The possible involvement of neurotensin in the regulation of respiratory drive has been tested on single brainstem respiratory related neurons and on the global respiratory output. The neuropeptide was locally applied either by microiontophoresis or by pressure injection in the dorsal and ventral respiratory areas of the anesthetized bivagotomized cat. Effects of neurotensin applications were studied, on the one hand on the firing discharge of respiratory related neurons and on the other hand on the phrenic nerve activity and on arterial blood pressure. An increase of the firing frequency of respiratory related neurons was induced by neurotensin applied by iontophoresis or by pressure injection (0.005-33.5 fmol/s) on single neurons. In the latter case, neurotensin was active at concentration 10(3) times lower than glutamate. A bilateral apneustic pattern was induced on the phrenic nerve activities by microinjection of neurotensin (0.23-0.54 pmol/s) in one ventrolateral nucleus tractus solitarius without alteration of arterial blood pressure. These results suggest that the release of neurotensin in the nucleus tractus solitarius regulates respiratory rhythmogenesis by increasing the inspiratory duration.